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Abstract 
Transport is one of the main sectors of the economy, which has a significant impact on the economic development of the country. 
The increase in the development of transport and transport infrastructure itself definitely develops the economic potential of the 
country, strengthens its economic, social cohesion and economic competitiveness. Depending on the type of emitted substances, 
transport pollution is of local or global nature. Considering the emission of pollutants in urban agglomeration, emitted toxic 
compounds mainly impact the local pollution of the environment. The primary toxic pollutants emitted into the environment from 
combustion of fuels include mainly: carbon monoxide CO, aliphatic and aromatic hydrocarbons (including benzo(a)pyrene), 
sulphur dioxide SO2, nitric oxide NOx and particulate matter PM (soot, tar) and heavy metals. The paper is focused on model of 
urban freight transport influences on city environment. The road, as a line source of pollution, is included in the model with a set 
of emitters and concerns finite straight line with a constant source of emissions per unit length and a constant effective source 
height. In order to perform modelling it is necessary to divide vehicles into categories, which forms the basis for determining the 
characteristics of the emission. The model will cover simulation of the distribution of pollutants for vehicle traffic stream in 
a communication network of the city. In the first case, study will be conducted for the straight sections of road, and then 
combined into a junction, which will allow for identification of the impact of traffic on air quality in different parts of the urban 
area. The example area of analysis includes chosen streets in Szczecin city centre. The basis of the analysis are the data collected 
during the survey and using traffic detectors. 
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1. Introduction 
Transport is one of the main sectors of the economy, which has a significant impact on the economic 
development of the country. The increase in the development of transport and transport infrastructure itself 
definitely develops the economic potential of the country, strengthens its economic, social cohesion and economic 
competitiveness. Depending on the type of emitted substances, transport pollution is of local or global nature. 
Considering the emission of pollutants in urban agglomeration, emitted toxic compounds mainly impact the local 
pollution of the environment. The primary toxic pollutants emitted into the environment from combustion of fuels 
include mainly: carbon monoxide CO, aliphatic and aromatic hydrocarbons (including benzo(a)pyrene), sulphur 
dioxide SO2, nitric oxide NOx and particulate matter PM (soot, tar) and heavy metals.  
The environmental aspect involves mainly pollutants emissions, in particular greenhouse gases and carbon 
dioxide (using non-renewable fossil fuels contributes to generating waste such as tyres, oils and others).  
Within an hour, a single car turns 6000 litres of oxygen into fumes. To compare, during one hour a medium-size 
deciduous tree produces 1200 litres of oxygen, and a human uses up 30 litres (www.green-cars.pl/idea.html). 
Driving a passenger car for ten kilometres equals emission of 2 kg CO2 (ec.europa.eu/transport/strategies/facts-and-
-figures/index_en.htm). In the West Pomeranian Voivodeship, users of the regional roads emit over 49,000 Mg of 
carbon oxide, 14,000 Mg of nitrogen oxides and 45 Mg of sulphur dioxide (www.wios.szczecin.pl). The highest 
level of pollution derived from transport is found in the main transport nodes of Szczecin, Koszalin, Stargard 
Szczeciński and Świnoujście. Apart from carbon dioxide emission, the increase in the number of vehicles leads to 
a rise in emissions of nitrogen oxides as well air pollution with fine dust resulting from abrasive wear of brake pads, 
tyres and road surfaces. Due to that reduction of greenhouse gases emissions by 20% by 2020 is one of the key 
targets established by the European Commission. Half of them, derived from road transport, is produced in urban 
areas. 
Negative effects of urban distribution of goods in terms of energy consumption and air pollution are caused 
mainly by a low level of cooperation between partners in the supply chain, and also low effectiveness of transport 
systems. While assessing the impact of UFT on the environment, the first step should involves making a division 
between the first-order and second-order impact (Cullinane and Edwards 2011): 
x the first-order impact concerns stakeholders directly involved in the UFT (wholesalers, carriers, handling 
service); 
x the second-order impact concerns e.g. the costs of infrastructure (roads), especially in underdeveloped countries, 
which causes interference with the environment and global warming. 
Currently, due to the increase of communication in urban areas, air quality assessment at urban areas has become 
an important part of local politics. Effects of emissions from road transport have led to the increased incidence of 
morbidity among urban residents. Moreover, often the concentration of air pollutants in urban areas excesses limits 
provided by the European Union legislation and the WHO. In Poland, in accordance with the provisions of the 
Ministry of Environment, the authorities make measurements at urban areas, which allow for the preparation of 
periodic assessments of air quality. At the same time, as an auxiliary instrument, they use mathematical modeling as 
an additional source of information, which allow for the estimation of air quality by supplementing measurement 
data.  
However, the study on emissions from line sources (road transport) at urban areas, which takes into account the 
mathematical pollution propagation modeling, is quite a complex issue. Especially regarding to urban freight 
transport. Distribution of pollution for such a system is variable in time and space. Pollution propagation model for 
this topic is described by a number of variables related to the traffic of vehicles, road infrastructure, and the type of 
vehicle or environmental and weather conditions. 
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2. The impact of road transport, as an emitter, on the environment 
The analysis of environmental impact of UFT are mainly focused on pollution emission, which is depended 
directly on energy (usually fuel) consumption and noise emission level. The analysis of emissions from road 
transport usually takes into account the level of CO2 (He et al. 2005; Cadarso et al. 2010; Tzu-Ping Lin 2010; 
Shahbaz et al. 2015). This approach is justified in the global context only. From the city perspective and influences 
on city dwellers (taking into account the chemical compounds directly related to the health status of the city 
population) most important are local pollutants, which include mainly: 
x carbon monoxide (CO), which is an odourless and colourless gas with highly toxic properties,  
x nitrogen dioxide (NO2) – brown, highly toxic gas with a pungent odour; 
x hydrocarbons (HC), which include carcinogenic compounds; 
x particulate matter (PM) in the form of carbon-graphite compounds, ash and soot. 
Degree of pollution from road transport can be based on several factors, namely the physicochemical properties 
of motor fuels, the structure and the number of transport units defined by engine cylinder capacity, vehicle 
destination and the date of manufacture, the characteristics of the share of vehicles in different areas (city, highway), 
as well as the infrastructure of streets and roads and traffic organization. Depending on the type of emitted 
substances, transport pollution is of local or global nature. The primary toxic pollutants emitted into the environment 
from combustion of fuels include mainly: carbon monoxide CO, aliphatic and aromatic hydrocarbons (including 
benzo(a)pyrene), sulphur dioxide SO2, nitric oxide NOx and particulate matter PM (soot, tar) and heavy metals. 
Other emissions include non-toxic compounds, such as carbon dioxide CO2, which has a significant effect on global 
environmental pollution. It is important to mention ecological and toxicological impact of the above compounds on 
the environment and humans. One of the major risks is carbon monoxide, which is odourless and colourless, and 
thus difficult to detect. Its harmful effect manifests itself locally while inhaling air with increased content of this 
compound. It is characterized by the ability to displace oxygen from the blood oxyhemoglobin, which then becomes 
unable to carry sufficient oxygen from the lungs to other tissues. With a number of organic compounds emitted into 
the environment as a result of fuel combustion it is important to mention benzo(a)pyrene and benzene. 
Benzo(a)pyrene, which belongs to the group of polycyclic aromatic hydrocarbons PAHs, is a toxic, carcinogenic, 
mutagenic substance, which affects reproduction and is dangerous for the environment. It can cause cancer and 
heritable genetic damage. Moreover, it may cause harm to the unborn child. Benzene, which is used as a fuel 
additive, is a volatile substance which gets into the human body primarily by inhalation, but also in food or through 
the skin. It is a carcinogen and toxic substance, which damages the haematopoietic system. NOx is formed in the 
combustion chamber by the oxidation of molecular nitrogen that gives a mixture of mainly NO and NO2. Nitrogen 
dioxide NO2 irritates the lungs causing them to swell, which results in lower blood pressure due to vasodilation and 
has harmful effect on the nervous system. Nitric oxide NO is less harmful, but also affects the nervous system and in 
large quantities results in a conversion of oxyhemoglobin to methemoglobin. The main sources of particulate matter 
PM in the transport are diesel engines. The particulate matter is small enough (0.1-0.5 μm) that it can be absorbed 
freely and accumulated in the alveoli, which leads to chronic disorders of the respiratory system, and can be also 
carcinogenic. As a form of particulate matter, soot is present as amorphous elemental carbon. The harmfulness of 
soot is mainly due to the fact that other toxic substances, in particular carcinogenic aromatic hydrocarbons, are 
adsorbed on its surface. Due to the photochemical reaction some of the compounds such as NOx, CH or CO2 can 
become toxic, carcinogenic or mutagenic, such as acetyl peroxide nitrate (PAN-peroxy-acetyli-nitrile), aldehydes, 
O3, CO and ArH creating the so-called photochemical smog (also known as Los Angeles, California smog), which 
occurs mainly in urban areas as dark-brown clouds. London smog is formed in moist air as a result of air pollution 
caused mainly by SO2, CO2 and the pulverized coal, which leads to the destruction of buildings, plants, causes 
shortness of breath and complications to the cardiovascular function. London smog phenomenon has been observed 
for the first time in December 1952 in London, where adverse weather conditions, increased traffic and intensive use 
of coal stoves caused the drop of visibility to 5 meters what stopped road, rail and air transport. There were recorded 
3-4 times more deaths. Within a few days approx. 12 000 people died in a poisonous fog 
(ziemianarozdrozu.pl/encyklopedia/28/cena-powietrza-redukcja-emisji-so2). According to the Central Statistical 
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Office, more than 28% of the total emissions of nitrogen oxides, more than 27% carbon monoxide and more than 
15% of particulate pollutants in the country come from road transport (Badyda 2010). 
Many studies have been conducted on the impact of pollution from road transport on the human body. American 
studies have shown that children who live at a distance of approximately 250 meters from the road with heavy 
traffic (20 thousand vehicles per day) are 6 times more likely to suffer from all types of cancer and 8 times more 
likely to suffer from leukemia. A study conducted in the Netherlands showed that two-year children exposed to high 
levels of air pollution from road traffic are more likely to have respiratory problems, ear, nose and throat infections, 
as well as asthma, flu and severe cold (Leszczyński 2006). Studies conducted in Birmingham showed that living 
near major roads is associated with hospitalization for asthma among children aged up to 5 years (Leszczyński 
2006). At the same time, it was found that in the case of pregnant women living in the vicinity of routes with heavy 
traffic, there is a higher probability of premature birth and low birth weight of infants. 
Considering the emission of pollutants in urban agglomeration, emitted toxic compounds mainly impact the local 
pollution of the environment. However, some of the compounds can cause a global threat, e.g. emission of CO2, the 
gas which belongs to the so-called greenhouse gases, which traps some of the heat radiated by the Earth causing 
global warming and related disastrous consequences. Up to 23% of global CO2 emissions in 2012 came from the 
transport sector. About three quarters of CO2 transport emissions in 2012 came from road transport (International… 
2014) 
Another global threat associated in part with the issue of gaseous emissions into the atmosphere in the process of 
fuel combustion is acid rain. It is formed by reaction of gaseous air pollutants and their processes occurring in the 
upper layers of the atmosphere with water. The largest share in these processes has SO2 and NOx, which form strong 
acids H2SO4 and HNO3 in contact with water droplets. Acid rain has an adverse effect on the acidification of soil 
and water, directly leading to damage to the surface of plants and steel structures. Particularly vulnerable to the 
adverse effects of acid rain are conifers. In Germany in 1985 more than half of the forest, with a total area of about 
3.8 million hectares, was more or less damaged. The same applied to the half of the forest in the Netherlands, 1/3rd 
in Switzerland and 1/4th in Austria (ziemianarozdrozu.pl/encyklopedia/28/cena-powietrza-redukcja-emisji-so2). In 
the West Pomeranian region of Poland in 2008-2011 more than 40% of NO2 (2008 <40%), more than 70% of CO 
and more than 20% of the total PM10 emissions came from transport. Annually road transport in the West 
Pomeranian Region emits 50,927 Mg carbon oxide, 14,559 Mg of nitrogen oxides, 5,809 Mg of particulate matter 
and 47 Mg of sulphur dioxide (Regional… 2013). Another threat to the environment and the people, having its 
source in road transport, is the noise. Studies have shown that traffic noise is one of the reasons causing many 
diseases of the nervous system, heart, gastrointestinal tract and stomach, muscular-articular system, and emotional 
imbalances. Noise, which causes harm to health, is a constant noise level of 65 dB, which corresponds to the TV full 
on. The noise of 85 dB, lasting for more than eight hours a day, can cause a risk of hearing loss. Moreover, noise 
levels above 130 dB are not only painful, but it can cause irreversible hearing damage even if it lasts for a short 
time. According to a study conducted by the Institute of Pathology of Hearing, as many as 36% of Poles are exposed 
to excessive noise, and half a million have damaged hearing (Regional… 2008). The measure of noise is the sound 
level expressed in decibels (dB). Sound levels below 45 dB during the day are not very onerous to humans, while 
the noise of the sound levels in the range of 65-70 dB is troublesome (Impact… 2009). The sound level coming 
from the transport is reflected in the volume of different sources of traffic noise. And so, noise for the average 
passenger car ranges between 40-80 dB, for the bus 65-104 dB and for truck 65-92 dB (www.proekologia.pl). 
The factors limiting the noise may include the amount and type of vehicles, traffic flow, the technical condition 
of the vehicle and the road, and weather conditions. However, the determining factor is the increase in traffic which 
reflects the increase in the number of vehicles in urban areas. At the end of 2010, the number of passenger cars 
registered in Poland reached over 17.2 million (Vehicle… 2011). In 2010, the number of vehicles registered in West 
Pomeranian Province amounted to 937 571 (Statistical… 2011). According to the report of the Voivodship 
Inspectorate for Environmental Protection, in 2008-2009 in Szczecin traffic noise is the dominant source of acoustic 
nuisance in terms of the main streets and roads leading out of the city. The highest noise levels were observed at the 
following streets: Niepodległości, Wyszyńskiego, Energetyków, Struga and Szosa Stargardzka, which is related to 
road infrastructure between the left and right part of Szczecin (Regional… 2011). 
In 2011 there were created acoustic map for national roads, which are used by more than 3 million vehicles per 
year. For the West Pomeranian province there were identified 30 road sections of that type. The analysis found that 
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the greatest threat from the excessive noise is observed in the district of Kołobrzeg, while the smallest in the district 
of Kamień Pomorski. The report on the state of the environment in West Pomerania province in 2010-2011 found 
that approx. 18 thousand people living in areas that are adjacent to roads with an annual traffic flow of more than 3 
million vehicles, are threatened with excessive noise (Regional… 2013). In addition to these risks, it is important to 
mention possible negative impact of transport infrastructure on the environment. Improperly set transport routes 
combined with the lack of compensation for environmental loss can lead to a degradation of the landscape, 
interruption of natural links (blocking the movement of animals and plants across the road), destruction and 
degradation of habitats within the course of the road, killing of wild and domestic animals as a result of road traffic 
collisions, pollution and disruption of water or changes in local microclimate. 
In order to minimize environmental losses and an increase in emissions that affect human health, with the 
development of technology there are introduced systems to minimize pollution coming from combustion. Thus, the 
use of solutions for selective redox-oxidative catalytic systems (Three-Way Catalyst TWC) enables for simultaneous 
reduction of nitrogen oxides to molecular nitrogen and the oxidation of carbon monoxide to carbon dioxide. Diesel 
engines, responsible for the particulate emissions, are equipped with particulate filters (DPF Diesel Particulate Filter 
DPF) allowing the retention of all pollutants of granulation of less than 1 μm or even smaller. Limiting emissions is 
also associated with the quality of the fuel, therefore with the use of conventional fuel refining process even by 
eliminating tetraethyl lead Pb (C2H5)4 (from 15 January 2005 European Union countries are not allowed to sell 
leaded petrol), which is responsible for the emission of lead into the environment. Of course, in parallel with the 
technical implementations, there was formulated and enacted relevant legislation aimed at reducing emissions from 
road transport, such as the European emissions standard – standard limit emissions from new cars sold in the 
European Union (now the current standard EURO V for diesel and petrol engine cars). In terms of control of fuel, 
the law applicable since 1 January 2007 is the Act of 25 August 2006 on monitoring and controlling the quality of 
fuels (Directive… 2003) aimed at preventing the transportation, storage and marketing of fuels that do not meet the 
quality requirements set out in the law. 
3. Assumptions for the pollution propagation modelling 
Air pollution propagation models can be considered in terms of the size of the area to be analysed, which means 
the analysis of streets, districts and cities. At the same time, equations used for transport pollution in terms of 
modelling include Gaussian, Lagrangian and Euler models. This document uses the model presented in the 
Regulation of the Minister of Environment of 26 January 2010 (Journal of Laws No. 16) in Appendix 3 The 
reference method of the air pollutant levels modelling (Polish… 2010). This model is based on the Gaussian plume 
model, in which diffusive motions in the atmosphere are described by the equilibrium states of the atmosphere and 
coefficients of the vertical and horizontal diffusion. At the same time, plume model assumes that the emission from 
the source is continuous and fixed within 1h. However, due to the simplification, the model does not take into 
account the chemical reactions between particles in the gas phase. Figure 1 shows the distribution of pollutants 
emitted from the emitter point for the Gaussian plume model. 
 
Fig. 1. Gaussian plume model for the point emitter (Bluett et al. 2004). 
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The road, a line source of pollution, is replaced in the model with a set of emitters and concerns finite straight 
line with a constant source of emissions per unit length and a constant effective source height. According to the 
Regulation of the Minister of Environment of 26 January 2010, replacement of line source of D length with the set 
of emitters consists of the proper division of line source of dk length into sections and replacing each section with 
emitter located in the middle section (Polish… 2010). In order to perform modelling it is necessary to divide 
vehicles into categories, which forms the basis for determining the characteristics of the emission. Therefore, for the 
purposes of the model, it has been assumed that the transport fleet in a given road section will consist of the 
following categories of vehicles: passenger cars (PC), light-duty vehicles (LDV) and heavy-duty vehicles (HDV). In 
addition, in order to simplify the system, modelling will be performed for a constant average speed of vehicles in 
a given road section, which will allow for assuming a constant emission intensity over the entire length of the road 
for the given vehicle category. 
The emission intensity in a given road section for exhaust component from a line source can be determined with 
the following equation (Hao et al. 2000): 
ܧ௭ ൌ σ ௣ܰ ή ௝ܹ ή ܾ௭ǡ௝݂ሺ ௝ܸሻ௡௝ୀଵ   (1) 
where: 
Ez  – emission intensity for the exhaust component z [g h-1 km-1], 
n  – the number of vehicle categories, 
j  – category of the vehicle, 
Np  – intensity of vehicle traffic [h-1], 
Wj  – coefficient of vehicle category j share in the traffic, 
bz,j  – average road emission [g km-1] component z for vehicles of j category at the average speed of vehicles of the 
given category j; Vj [km h-1]. 
 
The analysis includes the compounds in the form of carbon monoxide CO, nitric oxide NOx and particulate 
matter PM as the individual exhaust components z coming from motor transport emissions. The average road 
emission factors bz,j for the exhaust component at the average speed of vehicles of the given category will be 
determined using the data from the HBEFA model (Handbook… 2014). 
Fig. 2. Dependence of carbon monoxide emissions in a function of the average speed of PC-passenger cars and LDV-light duty vehicles 
(Drąg 2007). 
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Figure 2 shows an example of the dependence of carbon monoxide emissions at the average speed of PC-
passenger cars and LDV-light duty vehicles, formed on the basis of data from the HBEFA model. A value of the 
ratio of the average road emission for the studied exhaust component at an average speed of vehicles for a particular 
road section is received through an approximation of points of dependence with the function of the high fit 
coefficient R2. 
Calculations for the set of emitters is carried out in a geometric network of points with Xp, Yp coordinates, for 
many wind directions. Initially modelling is conducted for single emitters at a specific meteorological situation. The 
source of parameters for the compass rose (direction and speed) is the Institute of Meteorology and Water 
Management. The concentration of the particular compound pollution near the road is calculated as the 
superposition of the concentrations derived from all the alternative sources of the road section. The value for the 
concentration of a gaseous substance in μg/m3 averaged for one hour at a given point in space with Xp, Yp, Zp 
coordinates is calculated with the following formula (Polish… 2010): 
ܵ௫௬௭ ൌ ா೒ଶగ௨ఙ೤ఙ೥ ݁ݔ݌ ൬െ
௬మ
ଶఙ೤మ
൰ ቄ݁ݔ݌ሾെ ሺ௭ିுሻమଶఙ೥మ ሿ ൅ ݁ݔ݌ሾെ
ሺ௭ାுሻమ
ଶఙ೥మ
ሿቅ ή ͳͲͲͲ (2) 
where: 
Eg  – maximum emission of gaseous substance [mg/s], 
u  – average wind speed in the layer between the geometric emitter height h and the effective emitter height H 
[m/s], 
σy  – horizontal atmospheric diffusion coefficient [m], 
σz  – vertical atmospheric diffusion coefficient [m], 
y  – component of the distance between the emitter and the point for which the calculation is made, perpendicular 
to the wind direction [m], 
z  – height, for which the concentration in the air is calculated [m], 
H  – effective emitter height [m]. 
 
At the same time, the concentration of particulate matter (PM) in μg/m3 averaged for one hour at a given point in 
space with Xp, Yp, Zp coordinates is calculated with the following formula (Polish… 2010): 
ܵ௫௬௭ ൌ ா೒ଶగ௨ఙ೤ఙ೥ ݁ݔ݌ ൬െ
௬మ
ଶఙ೤మ
൰ ݁ݔ݌ሾെ ሺ௭ିுሻమଶఙ೥మ ሿ ή ͳͲͲͲ (3) 
4. Example of the results for Szczecin 
The results presented below are the example of the results of the first part of the research realized in the centre of 
Szczecin city (Poland). This research is focused on the preparing of model of urban freight transport influences on 
city environment at chosen area. This is the part of international project GRASS (GReen And Sustainable freight 
transport Systems in cities), which is founded by grant from Norway through the Norwegian Financial Mechanism 
2009-2014 – Polish-Norwegian Research Programme (grassproject.eu).  
The road, as a line source of pollution, is included in the model with a set of emitters and concerns finite straight 
line with a constant source of emissions per unit length and a constant effective source height. In order to perform 
modelling it was necessary to divide vehicles into categories, which forms the basis for determining the 
characteristics of the emission. The example results cover simulation of the distribution of pollutants for vehicle 
traffic stream in a chosen section of communication network of the city centre. Analysis were focused on numeric 
data from one road section.  
Figures presented below shows an examples of distribution of nitrogen oxides – NOx (Fig. 3) and carbon 
monoxide – CO (Fig. 4) concentration for the one chosen section of the Wojska Polskiego Street in the centre of 
Szczecin. Simulations were performed for 1 hour averaging time for the neutral state of the atmosphere at a height 
of 1.8 m above the road surface.  
1550   Kinga Kijewska et al. /  Transportation Research Procedia  14 ( 2016 )  1543 – 1552 
Fig. 3. Emission of NOx in analysed area. 
 
Fig. 4. Emission of CO in analysed area. 
The basis of analysis were data collected directly on the chosen road section. The data collection process was 
realized with utilization of two Sierzega SR4 radar detectors. SR4 can record every vehicle without hindering the 
flow of traffic. Besides the measurement of the length of the vehicle and the safety margin (gap) to the vehicle in 
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front, the monitoring of the speed is the most important component of the recording. Data presented below were 
collected on the Wojska Polskiego Street during one hour period, from 8 AM to 9 AM. The length of road section 
equals 310 m. The calculations were carried out for the wind direction equal to 225°, and wind speed of 4.2 m/sec. 
Traffic flow distribution of the tested section has been determined by two detectors Sierzega SR4 (one detector per 
both two lines in one direction). The vehicles have been categorized into three classes, passenger cars (PC), light-
duty vehicles (LDV) and heavy-duty vehicles (HDV). Table 1 shows average number and speed of vehicles in each 
category, recorded on the Wojska Polskiego. 
Table 1. Numbers of vehicles and speed at analysed road section. 
Vehicle 
type 
Average number of 
vehicles per hour 
Average speed (km/h) 
PC 732 43 
LDV 103 45 
HDV 27 27 
  
Fig. 3 illustrates the relationship between NOx and CO concentration and distance from the road for the section of 
the Wojska Polskiego Avenue in the centre of Szczecin. The highest calculated concentration of NOx and CO was 
0.186 and 0.219 mg/m3, respectively at distance 20 m from the road. With the increase of distance from the road the 
concentration of NOx and CO decreased to 0.019 and 0.023 mg/m3, respectively. 
Fig. 5. The relationship between NOx and CO concentration and distance from the road for the section of the Wojska Polskiego Avenue in the 
centre of Szczecin 
5. Conclusions 
The analysis of environmental impact of transport systems in cities are mainly focused on the level of CO2. This 
approach is justified in the global context only. From the perspective of influences on city dwellers most important 
are local pollutants, which include among others carbon monoxide (CO), nitrogen dioxide (NO2), hydrocarbons 
(HC) and particulate matter (PM). It was the basic assumption for analysis introduced in this paper and realised 
under project GRASS. One of the major objectives of this project is to prepare a model of urban freight transport 
influences on city environment. The model will cover simulation of the distribution of pollutants for vehicle traffic 
stream in a communication network of the city centre. In the first stage of modelling, the study were conducted for 
the straight sections of road, and then combined into a junction, which will allow for identification of the impact of 
traffic on air quality in different parts of the analysed area. The results presented in this paper are the small part of 
analysis, focused on only one, example road section. The basis of the analysis were the data collected during the 
survey and using radar traffic detectors. Full area of analysis includes 11 chosen road sections in Szczecin city 
centre. In the next stages the pollution for all analysed sections as well as the influences between them will be 
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computed. This research will be the basis for the web-available tool, which will help to assess the environmental 
impact of UFT for analysed city area for different kinds of pollutions, wind directions and time. 
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